
2015년 춘계학술발표대회 논문집 제22권 제1호(2015. 4)

 Action Unit 

, , ,

e-mail : {leesh09, hyungil.kim, clover200, ymro}@kaist.ac.kr
 

Action Unit Based Facial Features for Subject-independent Facial 
Expression Recognition 

Seung Ho Lee, Hyung-Il Kim, Sung Yeong Park, Yong Man Ro 
Dept. of Electrical Engineering (EE), Korea Advanced Institute of Science and Technology (KAIST) 

       

. (subject-independent) 
. (Action Unit(AU))

. (identity)
. , 86%

 3.5ms(Matlab ) .

1.

(emotion)

,
.

.
(texture) 

.  local binary 
pattern(LBP)[1]  local phase quantization(LPQ)[2]

.
(dynamic)  LBP-
TOP(three orthogonal planes)[3]  LPQ-TOP[4]

 LBP  LPQ
.  2D 

(LBP  LPQ) (XY: 
, XT  YT: )

(concatenate)
[4][5]. 

[1]-[4]

(identity)
.

(subject-independent) 
.

.

1) (  : Surprise)

(Action Unit(AU)[5])
.

(identity)
.

2)    29    

      

.     

        

      

   .

 Cohn-Kanade 
plus(CK+)

,
 LBP-TOP  LPQ-TOP

.
    . 2  

 AU        

 . 3     

 4   . 

2.

2.1.  Action Unit 

 ( )
 AU 

- 881 -



2015년 춘계학술발표대회 논문집 제22권 제1호(2015. 4)

(a) (b) 
(  1)   (  )  

   (  ) (a) (neutral) 

, (b) (peak) 

.

(intensity) (peak) 
(neutral)

(difference) .
AU 
(landmark) .

 [6] .
 49

 1(a)  (b)
.

 29
 1

.
29

.
i j

)( peak
, jidist  (1)

.

,
)()(

)()(
2

eyeReyeL
2

eyeReyeL

22
peak
,

yyxx

yyxx
dist jiji

ji (1) 

ix iy i ,
. eyeLx , eyeRx , eyeLy , eyeRy

,
.

 6 .  (1)

.
i

j )( , jif
(2) .

,neutral
,

peak
,, jijiji distdistf (2) 

neutral
, jidist i j

,
 (1) .

 (2)  29

jif , (concatenate)  29

 AU 129f .

2.2.  sparse 
representation 

 sparse 
representation(SR) (classification) [7]  2.1

.
129testf .

n ),...,1( Nn m ),...,1( nMm

129train
,mnf . SR testf

[7]
.  (3) .

].,...,,...,,,...,[ train
,

train
,2

train
1,2

train
,1

train
1,1 21 NMNMM fffffA  (3) 

testf  SR  (4) 1 - 1( -
norm minimization) [7]. 

..,minarg
2

test
1 Awfww ts (4) 

(error term) .
 (4)  sparse (solution) [7] w

 regularized orthogonal matching pursuit(ROMP)[8]

n  (5)
 sparse (coefficient)

.

,1maxarg
1

,1

nM

m
mn

n

N

n
w

M
n (5) 

mnw ,  sparse w n
m

.

3.

 Cohn-Kanade plus 
(CK+) [9] .

 325
(Anger 45 , Contempt 18 , Disgust 58 , Fear 25 ,
Happy 69 , Sadness 28 , Surprise 82 ) .

 5  67

- 882 -



2015년 춘계학술발표대회 논문집 제22권 제1호(2015. 4)

(  2) 6   (basic emotion)   

  (peak)  

<  1> Sparse representation    

      

    ((%) 

LBP-TOP [3] + SRC  78.4 

LPQ-TOP [4] + SRC  82.1  

  + SRC  86.0  

 
<  2>    (confusion matrix). 

     SR  

   
     Actual 

Predicted Anger Contempt Disgust Fear Happy Sad Surprise 

Anger 660.0  5.6 3.5 0.0 0.0 7.1 0.0 

Contempt 13.3 772.2  1.7 4.0 1.4 7.1 0.0 

Disgust 11.1 0.0 991.4  0.0 0.0 7.1 0.0 

Fear 2.2 5.6 0.0 772.0  0.0 14.3 0.0 

Happy 2.2 11.1 1.7 16.0 998.6  3.6 0.0 

Sad 11.1 5.6 1.7 4.0 0.0 660.7  0.0 

Surprise 0.0 0.0 0.0 4.0 0.0 0.0 1100.0  

(neutral)

(peak) .

.  2  6
 29

.
 [10]

 leave-one-subject-out(LOSO) 
(cross validation) [10] .

(recognition rate) .

 LBP-
TOP[3]  LPQ-TOP[4] .

 LBP-TOP  LPQ-TOP
 SR .

SR 
 1 .

 4~6% 
.  LBP-TOP

LPQ-TOP

 AU .

.
(confusion matrix) 2 .

4.

(subject-independent) 
.

 Action Unit(AU)
.
, 86%

 Matlab 
 3.5ms

.

  2014  ( )   

    

(No. 2011-0011383).

[1] 

Pattern Anal. Mach. Intell., vol. 28, no. 12, pp. 2037-2041, 2006. 
[2] C. H. Chan, J. Kittler, N. 

Local Phase Quantization Histogram Discriminant Analysis 

[3] nition 
Using Local Binary Patterns with an Application to Facial 

no. 6, 2007. 
[4] 

Appearance Descriptor Approach to Facial Actions Temporal 

pp. 161-174, 2014. 
[5] 

Jain, eds., pp. 247-276, Springer, 2011. 
[6] A. Asthana, S. Zafeiriou, S. Cheng, and M. Pantic, Incremental 

Face Alignment in the Wild,
Vision and Pattern Recognition, 2014. 

[7] 
Face Recognition via Sparse R
Pattern Anal. Mach. Intell., vol. 30, no. 2, pp. 210-227, 2009. 

[8] 
and Signal Recovery via Regularized Orthogonal Matching 

matics, vol. 9, no. 
3, 2009. 

[9] P. Lucey, J. F. Cohn, T. Kanade, J. Saragih, and Z. Ambadar, 
-Kanade Dataset (CK+): A Complete 

Dataset for Action Unit and Emotion-
ognition 

(CVPR), 2010. 
[10] -Class 

Variation Reduction Using Training Expression Images for 

IEEE Trans. Affective Computing, vol. 5, no. 3, pp. 340-351, 
2014. 

- 883 -




